SPECIFICATION 



VIDEO SIGNAL CONTROL CIRCUIT 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a video signal control circuit that, 
receiving a video signal obtained by decoding a composite video signal 
outputted from a VTR (video tape recorder) or the like, outputs to regulate 
the pixel number for each line of the video signal into a constant number. 

Description of the Related Art 

Generally, the video signal reproduced by a VTR contains jitters. 
Accordingly, the pixel number per one line of the video signal often varies 
in dispersion by about (1~2) from the standard pixel number (for 

example, the pixel number of the NTSC signal conformable to ITU-R-601 
is 858 per one line). 

In a video decoder, when such a video signal reproduced by a VTR 
(hereunder, referred to as a non-standard signal) as it stands is decoded in 
accordance with the horizontal synchronous signal and the vertical 
synchronous signal, the decoded output also contains jitters. Accordingly, 
a further processing of such decoded data has involved a problem that the 
edge of the processed image becomes uneven, or a problem that the video 
signal processing is failed at the subsequent stage. Therefore, in a 
conventional method, a decoded signal by the video decoder is temporarily 
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written in a frame memory or the like in accordance with the horizontal 
synchronous signal, and a written signal is read out in accordance with a 
specific horizontal synchronous signal of a constant period. Thus, the 
pixel number per one line has been regulated into the standard pixel 
number. 

There has been another method that regulates the pixel number per 
one line into a constant one, as follows. The non-standard signal is 
equalized on the time base by means of a PLL (phase lock loop) circuit or 
the like to be converted into a signal having the period of an average 
frequency of the non-standard signal, thus the pixel number per one line is 
regulated to be constant. In this method, however, the pixel number per 
one line can be regulated constant; but there can be a delicate discrepancy 
between the period of the average frequency and the period of the timing 
signal in the video decoder, which has created a problem. Accordingly, 
the signal whose pixel number per one line is made constant by using the 
PLL circuit or the like is temporarily written in a frame memory, etc., again. 
The written signal is read out in accordance with the specific horizontal 
synchronous signal of a constant period, thereby the pixel number per one 
line has been regulated into the standard pixel number. 

However, in case of the method that regulates the pixel number per 
one line to be constant by using the foregoing frame memory, there has 
been a problem that the circuit configuration becomes complicated and the 
circuit scale becomes huge. 

It is therefore an object of the present invention to provide a video 
signal control circuit that solves these disadvantages of the conventional 
technique, and regulates the pixel number per one line into a constant with 
a simplified circuit configuration, without using a large capacity memory 



such as the frame memory. 

SUMMARY OF THE INVENTION 
In order to accomplish the foregoing object, the 
video signal control circuit according to one aspect of the invention 
includes: a delay circuit that receives an input data, and delays the input 
data to thereby output as plural output signals, in which a delay of the delay 
circuit is selectively variable, 

a counter circuit that counts a pixel number of each line in the input data, 
and a judgment circuit that calculates a difference between a set standard 
pixel number and the pixel number counted by the counter circuit, and 
calculates a new delay in accordance with the delay set by the delay circuit 
and the delay on the basis of the calculated difference, in which the delay 
circuit delays the input signal by the delay selected on the basis of the delay 
calculated by the judgment circuit. 

Further, the video signal control circuit according to another aspect 
of the invention includes: a memory circuit which an input data can be 
written in and read from, which has two one-port memories, in which the 
input data are alternately written in the two one-port memories, and the 
written input data are alternately read from the two one-port memories, an 
address generation circuit that outputs a write address or a read address to 
the memory circuit, a counter circuit that counts a pixel number of each 
line in the input data, and a judgment circuit that calculates a difference 
between a set standard pixel number and the pixel number counted by the 
counter circuit, and calculates a new address value in accordance with an 
address value generated by the address generation circuit and a delay based 
on the calculated difference, in which the address generation circuit 
generates the write address signal or the read address signal on the basis of 



the address value calculated by the judgment circuit, and when there is a 
difference between the pixel number of the input data read from the 
one-port memory and that of the input data written in the one-port memory, 
some of the plural read addresses each corresponding to the plural data to 
be read are repeated or deleted, in accordance with the difference between 
the pixel numbers. 

Further, the video signal control circuit according to another aspect 
of the invention includes: a memory circuit containing a two-port memory 
that is able to write in and read out an input data in parallel, an address 
generation circuit that outputs a write address or a read address to the 
memory circuit, a counter circuit that counts a pixel number of each line in 
the input data, and a judgment circuit that calculates a difference between a 
set standard pixel number and the pixel number counted by the counter 
circuit, and calculates a new address value in accordance with an address 
value generated by the address generation circuit and a delay based on the 
calculated difference, in which the address generation circuit generates the 
write address signal or the read address signal on the basis of the address 
value calculated by the judgment circuit, and when there is a difference 
between the pixel number of the input data read from the memory circuit 
and that of the input data written in the memory circuit, some of the plural 
read addresses each corresponding to the plural data to be read are repeated 
or deleted, in accordance with the difference between the pixel numbers. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram of a video signal control circuit in the first 
embodiment of the invention; 

Fig. 2 is a timing chart to illustrate the operation in the video signal 



control circuit in Fig. 1 ? in case of a line with the pixel number less than the 
standard pixel number being inputted; 

Fig. 3 is a timing chart to illustrate the operation in the video signal 
control circuit in Fig. 1, in case of a line with the pixel number more than 
the standard pixel number being inputted; 

Fig. 4 is a block diagram of a video signal control circuit in the 
second embodiment of the invention; 

Fig. 5 is a timing chart to illustrate the operation in the video signal 
control circuit in Fig. 4; 

Fig. 6 is a block diagram of a video signal control circuit in the third 
embodiment of the invention; 

Fig. 7 is a timing chart to illustrate the operation in the video signal 
control circuit in Fig. 6; 

Fig. 8 is a block diagram of a video signal control circuit in the 
fourth embodiment of the invention; 

Fig. 9 is a block diagram of a video signal control circuit in the fifth 
embodiment of the invention; and 

Fig. 10 is a timing chart to illustrate the operation in the video signal 
control circuit in Fig, 9. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The video signal control circuit of the invention will be described 
with reference to the accompanying drawings. 

The video signal control circuit in the first embodiment of the 
invention passes an input signal through delay elements, generates plural 
data whose delays are different each other by one clock (by one data), 
selects a specified data out of the plural data in accordance with the pixel 



number per one line, and thereby regulates the pixel number per one line 
into a constant. This video signal control circuit is suitable for regulating 
the pixel number per one line of a component signal into a constant, in the 
video decoder that applies the YC separation processing, luminance signal 
processing, color-difference processing, synchronous signal processing, 
etc., to a composite video signal outputted from a VTR, of which pixel 
number per one line is irregular, and outputs the component signal. 

Fig. 1 is a block diagram that illustrates the first embodiment. In 
Fig. 1, a delay circuit 10 receives an input data 100 being the component 
signal decoded by a video decoder, whose pixel number per one line is 
uneven (hereunder referred to as the non-standard signal). The delay 
circuit 10 passes the input data 100 through the delay elements to thereby 
generate plural data whose delays are different each other by one clock. 
As an example, the delay circuit 10 is configured with n-stage flip-flops 
(FF). The delay circuit 10 sequentially transfers the input data 100 
through the n-stage FF in accordance with a system clock 104 (not 
illustrated) of the video decoder. Thereby, the delay circuit 10 gives the 
delay by one clock to each FF stage, and generates data 110-0 ~ 1 10-n each 
having a different delay by one clock. The input of the delay circuit 10 
(hereunder, referred to as the FF circuit) and the outputs of each FF are 
each connected to a selector circuit 14, so that the data 1 10^0 ~ 110-n are 
inputted to the selector circuit 14. 

Further, the number of the FF stages is determined depending on the 
number of dispersed pixels that is intended to absorb. For example, the 
number of the effective scanning lines for one frame in the NTSC system 
television signal is about 420 (about 210 for one field). Thus, assuming 
that the pixel number of all the scanning lines for one screen scatters by 



one pixel from the standard pixel number, 

if all the pixel dispersions are intended to be absorbed, it will require a 
210-stage FF circuits. 

A counter 12 counts the pixel number per one line of the input data 
100. Concretely, the counter 12 is reset by a horizontal synchronous 
signal 102 from the video decoder to start counting the clock 104. 
The counter 12 counts the number of the clock 104 that is inputted during 
the period of one line to generate a discrete value signal 106. Here, the 
clock 104 synchronizes with the input data 100, and each of the input data 
100 corresponds to one pixel. Therefore, the counted number of clocks 
represents the pixel number of one line. The output of the counter 12 is 
connected to the selector circuit 14, so that the discrete value signal 106 is 
inputted to the selector circuit 14. 

The selector circuit 14 includes a judgment circuit 140 and a selector 
142. The selector circuit 14 inputs the discrete value signal 106 to the 
judgment circuit 140, and inputs the data 1 10-0 - 1 10-n from the FF circuit 
10 to the selector 142. 

The judgment circuit 140 possesses a memory A that stores, for example, 
the standard pixel number per one line (for example, 858) and a register B 
that holds the delays (0 - n clocks) of the data now being selected by the 
selector 142. Here, the delays correspond to the delays (0 - n clocks) of 
the data 1 10-0 ~ 1 10-n. The register B may be designed to hold the data 
number (1 10-0 ~ 1 10-n) in replacement of the delay. 

The judgment circuit 140, receiving the discrete value signal 106 
from the counter 12, subtracts the pixel number indicated by the discrete 
value signal 106 from the standard pixel number held by the memory A, 
and calculates the difference. When the delay corresponding to the 
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calculated difference, for example, the difference is a , a clock is added to 
the delay held by the register B, so that the content of the register B is 
updated by the added value. The judgment circuit 140 generates a control 
signal 108 indicating the delay after updated, and delivers it to the selector 
142. 

The selector 142 selects the data having the delay that the control 
signal 108 from the judgment circuit 140 indicates out of the data 1 10-0 ~ 
110-n inputted from the FF circuit 10, and outputs the result as an output 
data 112. Thus, the FF circuit 10 and the selector 14 configures a circuit 
that gives the input data 100 an arbitrary delay from 0 clock to n clock. 
Here, which one of the data 110-0 ~ 110-n is selected at the start of the 
operation is determined by the frequency with which the line of a smaller 
pixel number is inputted and the frequency with which the line of a larger 
pixel number is inputted. In this embodiment, a data number (n/2) is 
initialized in the register B of the judgment circuit 140 so as to select the 
data 110-(n/2) having the delay of n/2 clocks. Further, a vertical 
synchronous signal 114 is inputted to the reset terminal of the selector 142, 
so that the selector 142 is initialized each field by this vertical synchronous 
signal 114. Accompanied with this initialization, the delay of the FF 
circuit 10 is returned to the initial setting. 

Next, the operation of the video signal control circuit as shown in 
Fig. 1 will be described. The input data 100 is converted by the FF circuit 
10 into the data 110-0 ~ 110-n whose delays are 0 - n clocks, which are 
inputted to the selector 142 of the selector circuit 14. On the other hand, 
the counter 12 generates the discrete value signal 106 indicating the pixel 
number per one line, which is supplied to the judgment circuit 140 of the 
selector circuit 14. The discrete value signal 106 is outputted each line. 
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The judgment circuit 140 generates the control signal 108 indicating 
the delay initialized in the register B, which is supplied to the selector 142. 
When receiving the discrete value signal 106, the judgment circuit 140 
subtracts the pixel number that the discrete value signal 106 indicates from 
the standard pixel number to calculate the difference. The judgment 
circuit 140 adds the delay corresponding to the calculated difference and 
the delay held in the register B, and updates the content of the register B by 
the added value. Further, the judgment circuit 140 generates the control 
signal 108 indicating the delay after updated, which is supplied to the 
selector 142. The selector 142 selects the data having the delay indicated 
by this control signal 108 out of the data 110-0 ~ 110-n, and outputs the 
result as the output data 112. 

As shown in Fig. 2 ? in a case that the line (n) composed of data 0 ~ 
856 (857 pixels) is inputted, and the FF circuit 10 is configured with 
flip-flops of 210 stages, when the horizontal synchronous signal 102 is 
inputted at time t, the last data 856 of the line (n) is inputted to the FF 
circuit 10. Accordingly, data 752, 751, 750 are outputted as the data 
1 10-(n/2-l), 1 10-(n/2), 1 10-(n/2+l) to the selector circuit 14. 

In the judgment circuit 140 of the selector circuit 14, the difference 
between the standard pixel number and the pixel number indicated by the 
discrete value signal 106 is +1 in this case. Assuming that the register B 
holds the delay (n/2) at this moment, the judgment circuit 140 updates the 
content of the register B into (n/2)+l, and outputs to generate the control 
signal 108 indicating the delay (n/2)+l. The selector 142 selects at time t 
the data 110-(n/2+l) having the delay (n/2)+l that the control signal 108 
indicates, and outputs the data 1 10-(n/2+l) as the data 112. Here, the data 
110-(n/2+l) is delayed by one clock from the data 110-(n/2). Therefore, 
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as shown in Fig. 2, the data is added one data next to a last data of the line, 
so that the pixel number per one line is regulated from 857 into the 
standard pixel number 858. 

Also as shown in Fig. 3, in a case that the line (n) composed of data 
0- 858 (859 pixels) is inputted, and the FF circuit 10 is configured with 
the flip-flops of 210 stages, when the horizontal synchronous signal 102 is 
inputted at time t, the last data 858 of the line (n) is inputted to the FF 
circuit 10. Accordingly, data 754, 753, 752 are outputted as the data 
1 10-(n/2-l), 1 10-(n/2), 1 10-(n/2+l) to the selector circuit 14. 

In the judgment circuit 140 of the selector circuit 14, the difference 
between the standard pixel number and the pixel number indicated by the 
discrete value signal 106 is -1 in this case. Assuming that the register B 
holds the delay (n/2) at this moment, the judgment circuit 140 updates the 
content of the register B into (n/2)- 1 , and outputs to generate the control 
signal 108 indicating the delay (n/2)-l. The selector 142 selects at time t 
the data 110-(n/2-l) having the delay (n/2)-l that the control signal 108 
indicates, and outputs the data 1 10-(n/2-l) as the data 112. Here, the data 
1 10-(n/2-l) is advanced by one clock from the data 1 10-(n/2). Therefore, 
as shown in Fig. 3, the last data of the line is deleted from the line, so that 
the pixel number per one line is regulated from 859 into the standard pixel 
number 858. 

Further, in case that the lines whose pixel number per one line is 
different from the standard pixel number are continuously inputted, when 
the pixel number per one line is smaller than the standard pixel number, the 
delay of the data selected by the selector 142 becomes gradually larger. 
In reverse, when the pixel number per one line is larger than the standard 
pixel number, the delay of the data selected by the selector 142 becomes 
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gradually smaller. 

Therefore, the extent where the pixel dispersion can be absorbed depends 
upon the number n of the FF stages in the FF circuit 10, whereby the 
maximum delay of the data generated by the FF circuit 10 is determined. 
Further, the foregoing processing is initialized each field by the vertical 
synchronous signal 114, the delay of the FF circuit 10 is returned to the 
initial setting. 

Further, in the examples of Fig. 2 and Fig. 3, the selection of the data 
is executed in the selector 142. Since generally the pixel dispersion is 
about 1-2 pixels in this case, the data selection may be executed by, for 
example, the data prior by two from the last data. In this case, the 
switching of the data is executed within the so-called blanking period. 

Thus, according to the first embodiment, even when the pixel 
number per one line is dispersed from the standard pixel number, the pixel 
number can be regulated to be equal to the standard pixel number, so that 
the data of the constant period can be outputted. 

The video signal control circuit in the second embodiment of the 
invention writes the input data into two one-port memories alternately, 
reads the written data alternately at the timing corresponding to the pixel 
number per one line, and thereby regulates the pixel number per one line 
into a constant. 

Fig. 4 is a block diagram that illustrates the second embodiment. In 
Fig. 4, to an input selector 20 is inputted the non-standard signal as an input 
data 200. The input selector 20 divides the input data 200 into data 206 
and data 208 each specific number of data in accordance with a control 
signal 222 (not illustrated) supplied by a judgment circuit 30. The input 
selector 20 has a memory 22 and a memory 24 connected, and the data 206, 



208 are inputted to the memories 22, 24, respectively. 

The memories 22, 24 are one-port memories that can temporarily 
store n-word data. The memories 22, 24 writes the data 206, 208 inputted 
through built-in I/O sections in accordance with write address signals 224, 
228 supplied by address counters 32, 36. Further, the memories 22, 24 
reads the written data in accordance with read address signals 226, 230 
supplied by address counters 34, 38, and outputs the data from the I/O 
sections as the data 210, 212. Furthermore, in this embodiment, the 
memories 22, 24 alternately execute the writing and reading of the data. 
That is, when the memory 22 executes the writing, the memory 24 executes 
the reading, and when the memory 22 executes the reading, the memory 24 
executes the writing. To the memories 22, 24 is connected an output 
selector 26. The data 210, 212 are inputted to the output selector 26. 

The output selector 26 selects the data 210, 212 from the memories 
22, 24 in accordance with the control signal 222 supplied by the judgment 
circuit 30. The output selector 26 outputs the selected data as an output 
data 214. A counter 28 counts the pixel number for one line by counting 
the number of a clock 204 (not illustrated) inputted within the period of one 
line, which is the same as the counter in Fig. 1 . The counter 28 generates 
a discrete value signal 216 indicating the pixel number that it counted. 
The counter 28 has the judgment circuit 30 connected. The discrete value 
signal 216 is inputted to the judgment circuit 30, 

The judgment circuit 30 generates control signals that control the 
operations of the address counters 32-38, input selector 20, output selector 
26. Concretely, the judgment circuit 30 incorporates, for example, a 
memory 300, a counter circuit 302, a register 304, and a period setting 
circuit 306. The judgment circuit 30 counts the clock 204 by means of the 
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counter circuit 304 to thereby generate a control signal 220 that repeats "1", 
"0" each period T held in the register 304. Here in this embodiment, the 
period T represents one clock as a unit, and the address signal is generated 
each clock; and accordingly, the value of the period T becomes equal to the 
address count that the address signal indicates. 

The judgment circuit 30, receiving the discrete value signal 216, 
subtracts the pixel number indicated by the discrete value signal 216 from 
the standard pixel number (for example, 858) beforehand stored in the 
memory 300, and calculates the difference. The judgment circuit 30 
generates a difference signal 218 that indicates the calculated difference. 
The period setting circuit 306 adds the period T that the register 304 holds 
and the difference that the difference signal 218 indicates, and when the 
control signal 220 next changes the value from "1" to "0", or from "0" to 
"V\ the judgment circuit 30 updates the period T that the register 304 holds 
by the added value. Therefore, the period T of the control signal 220 is 
extended by a clock from the current period T when the difference 
indicated by the difference signal 218 is +a, and it is shortened by b clock 
from the current period T when the difference is -b. 

The initial value of the period T at the start of operation is 
determined by the frequency with which the line of a smaller pixel number 
is inputted and the frequency with which the line of a larger pixel number 
is inputted. However in this embodiment, assuming that both the 
frequencies are the same, the initial value of the period T is set to a length 
equivalent to n/2 clocks. To the judgment circuit 30 are connected the 
address counters 32-38, input selector 20, and output selector 26. The 
difference signal 218 generated by the judgment circuit 30 is supplied to 
the address counters 34, 38, the control signal 220 is supplied to the address 
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counters 32-38, and the control signal 222 is supplied to the input selector 
20 and the output selector 26. 

The address counter 32 counts the input counts of the clock 204, 
when the control signal 220 supplied by the judgment circuit 30 is "1". 
On the basis of the counted value, the address counter 32 generates the 
write address signal 224 that indicates each clock sequentially the position 
where the data are written in the memory 22, for example, address 0 to 
address N. Further, the address counter 32 gives the address counter 34 
an address x generated at the moment when a horizontal synchronous 
signal 202 is inputted. This address X corresponds to an address where 
the last data of one line is written. In the same manner, the address 
counter 36 also generates the write address signal 228 when the control 
signal 220 is "0", supplies it to the memory 24, and generates the address X 
to supply to the address counter 38. 

The address counter 34 incorporates, for example, a counter 340, 
address generation circuit 342, and counter control circuit 344. The 
address counter 34 counts the clock 204 by means of the counter 340, when 
the control signal 220 supplied by the judgment circuit 30 is "0". On the 
basis of the counted value, the address counter 34 generates, by means of 
the address generation circuit 342, the read address signal 226 that 
indicates each clock sequentially the position where the data are read from 
the memory 22, for example, address 0 to address N. However, in case 
the address X is supplied by the address counter 32, at the moment that the 
address indicated by the read address signal 226 reaches an address Y ( 
X), the address counter 34 controls the operation of the counter 340 by 
means of the counter control circuit 344, on the basis of the value that the 
difference signal 218 from the judgment circuit 30 indicates. 
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Concretely, the counter control circuit 344 does not executes the 
control of the counter 340, when the difference signal 218 indicates "0". 
However, when the difference signal 218 indicates +a, the counter control 
circuit 344 controls the operation of the counter 340 in such a manner that 
the read address signal 226 repeats the same address a times; and when the 
difference signal 218 indicates -b, the counter control circuit 344 controls 
the operation of the counter 340 so as to delete b addresses. In the same 
manner, the address counter 38 also generates the read address signal 230, 
when the control signal 220 is "1". 

Further, a vertical synchronous signal 232 is inputted to the reset 
terminals of the address counters 32, 34, 36, 38. The address counters 32, 
34, 36, 38 are reset each field by this vertical synchronous signal 232. 
The address counters 32, 34 are connected to the memory 22, and the 
address counters 36, 38 are connected to the memory 24. Accordingly, 
the write address signal 224 and the read address signal 226 are supplied to 
the memory 22, and the write address signal 228 and the read address 
signal 230 are supplied to the memory 24. 

The memories 22, 24 sequentially read the data written in address 0 
to address N, in accordance with the read address signals 226, 230. 
However, when the read address signals 226, 230 repeatedly designate the 
same address, the memories 22, 24 repeatedly read the same data, thereby 
increasing the number of data per one line. In reverse, when the read 
address signals 226, 230 delete a part of the addresses, the memories 22, 24 
do not read the data of the deleted addresses, thereby decreasing the 
number of the data per one line. In this embodiment, this processing 
regulates the pixel number per one line into the standard pixel number. 

Next, the operation of the video signal control circuit as shown in 



Fig. 4 will be described. Here, it is assumed that the capacity of the 
memory 22 is 210 words, the data write position is address 0 to address 209, 
and the memory 300 of the judgment circuit 30 stores 858 as the standard 
pixel number in advance. The counter 28 generates the discrete value 
signal 216 indicating the pixel number per one line, each time the 
horizontal synchronous signal 202 is inputted, and outputs the discrete 
value signal 216 to the judgment circuit 30. 

The judgment circuit 30 generates the control signal 220 that repeats 
"1", "0" each period T held in the register 304. And, when the discrete 
value signal 216 is inputted, the judgment circuit 30 calculates the 
difference between the standard pixel number that the memory 300 holds 
and the pixel number that the discrete value signal 216 indicates. The 
judgment circuit 30 adds the calculated difference to the period T held in 
the register 304, and updates the content of the register 304 by the added 
value. 

Therefore, when the difference is not 0, the period T held in the register 
304 is updated, and the period T of the control signals 220, 222 becomes 
long or short in accordance with the difference. 

The address counter 32 generates the write address signal 224 that 
specifies each clock sequentially, for example, address 0 to address N, 
when the control signal 220 from the judgment circuit 30 is "1". 
Therefore, the address N varies as a rule in accordance with the length of 
the period T of the control signal 220. For example, if the period T 
becomes long, the address N will become large, and the number of the 
addresses that the write address signal 224 specifies will increase. In 
reverse, if the period T becomes short, the address N will become small, 
and the number of the addresses that the write address signal 224 specifies 



will decrease. In the same manner, the address counter 36 generates the 
write address signal 228. 

The address counters 34, 38 generate the read address signals 226, 
230 that designate each clock sequentially, for example, address 0 to 
address N, in the same manner as the address counters 32, 36. 
The address signals 224-230 are supplied to the memories 22, 24. 

On the other hand, the input selector 20 outputs the input data 200 as 
the data 206 to the memory 22, when the control signal 222 supplied by the 
judgment circuit 30 is "1", and outputs as the data 208 to the memory 24, 
when the control signal 222 is "0". Since the control signal 222 repeats 
"1", "0" each period T, the input data 200 is divided into the memories 22 
and 24 each period T. 

The memories 22, 24 sequentially write the data 206, 208 from the 
input selector 20 in address 0 to address N in accordance with the write 
address signals 224, 228 from the address counters 32, 36. The memories 
22, 24 sequentially read out the written data in accordance with the read 
address signals 226, 230 from the address counters 34, 38, and outputs the 
data as the data 210, 212 to the output selector 26. 

The output selector 26 selects the data 210, 212 alternately in accordance 
with the control signal 222 from the judgment circuit 30 to output as the 
data 214. 

As shown in Fig. 5, for example, when the data of the line (n) 
composed of 0-856 (857) pixels is inputted, during the period T2, data 
420-524 of the line (n) that are written during the period Tl in address 0 ~ 
address 104 of the memory 22 are read out in accordance with the read 
address signal 226. At the same time of this readout, data 525-629 are 
written in address 0 - address 104 of the memory 24 in accordance with the 
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write address signal 228. During the period T3, data 630-734 are written 
in address 0 ~ address 104 of the memory 22 in accordance with the write 
address signal 224. At the same time of this write, data 525-629 that are 
written during the period T2 in address 0 - address 104 of the memory 24 
are read out in accordance with the read address signal 230. Also, during 
the period T4, T5, the data write and the data read are executed in the same 
manner. 

However, when the horizontal synchronous signal 202 is inputted at 
time t in the period T5, the judgment circuit 30 subtracts the pixel number 
857 of the line (n) counted by the counter 28 from the standard pixel 
number 858 to calculate the difference. The judgment circuit 30 controls 
the period T of the control signal 220 on the basis of the difference 
calculated. In this case, since the difference is +1, the period T of the 
control signal 220 is elongated by one clock from the period T6. Thereby, 
in the address counters 32-38 are generated the address signals 224-230 
that sequentially specify addresses 0-105. The address signals 224-230 
are supplied to the memories 22, 24. 

However, when the address counter 32 is supplied with the 
horizontal synchronous signal 202 at time t in the period T5, the address 
counter 32 supplies the address counter 34 with the address X=16 of the 
write address signal 224 generated at that moment. When supplied with 
the address X, the address counter 34 is supplied with the difference signal 
218 indicating +1 by the judgment circuit 30. Accordingly, when the 
address Y( X) is generated as the read address signal 226, the address Y 
is generated consecutively one more time during the period T6, and the 
addresses are generated sequentially from the address (Y+l) and after. In 
Fig. 5, Y is set at (X-2). Thereby, the repetition and deletion of data can 
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be performed in the so-called blanking period. 

Therefore, out of data 840-856 of the line (n) and data 0-87 of the 
line (n+1) that have been written in the memory 20 during the period T5 
shown in Fig. 5, data 854 of the address Y^14 is read out twice during the 
period T6. Consequently, the pixel number (number of data) of the line 
(n) is increased by one pixel, and regulated into the standard pixel number. 
Thus, since the data written during the period T5 are all read out and one of 
them is repeatedly read (read twice), the period T6 is set longer by one 
address, and the period of that length continues thereafter. 

In the example of Fig. 5, the line whose pixel number per one line is 
smaller than the standard pixel number is inputted. When the line whose 
pixel number per one line is larger than the standard pixel number is 
inputted, the data are read from the memory with the data of part of the 
addresses deleted, thus regulating the pixel number into the standard. 
When the line having a smaller pixel number is continuously inputted, the 
number of data that are written in and read from the memories 22, 24 
increases gradually. In reverse, when the line having a larger pixel 
number is continuously inputted, the number of data that are written in and 
read from the memories 22, 24 decreases gradually. The address counters 
32, 34, 36, 38 are initialized each field by the vertical synchronous signal 
232. Accompanied with this initialization, the addresses supplied to the 
memories 22, 24 are returned each field to the initial set values. 

Thus, according to the second embodiment, even when the pixel 
number per one line is dispersed from the standard pixel number, the pixel 
number can be regulated to be equal to the standard pixel number, so that 
the data of the constant period can be outputted. Further, since the 
memories 22, 24 are employed in replacement of the FF circuit 10 in the 



19 



first embodiment, the number of the circuit elements can be reduced, the 
chip size when integrating the circuits into an LSI can be reduced, and the 
lower power consumption can be achieved. 

The third embodiment of the invention employs one two-port 
memory instead of the memories 22, 24 in the second embodiment. In the 
video signal control circuit of the third embodiment, the input data are 
sequentially written in this two-port memory, the written data are read out 
at the timing corresponding to the pixel number per one line, and thereby 
the pixel number per one line is regulated to be constant. 

Fig. 6 is a block diagram that illustrates the third embodiment. In 
Fig. 6, the non-standard signal is inputted to a memory 40 as an input data 
300. 

The memory 40 is the two-port memory that can store data of n-words 
temporarily. The memory 40 writes the data 300 inputted through a 
built-in I/O section in accordance with a write address signal 316 supplied 
by an address counter 46. The memory 40 reads the written data in 
accordance with a read address signal 318 supplied by an address counter 
48, and outputs the data as an output data 306 from the I/O section. The 
memory 40 executes the writing and reading of data in parallel. 

A counter 42 counts, in the same manner as the counter 12 shown in 
Fig. 1, the number of a clock 304 inputted during the period of one line 
from the video decoder to thereby count the pixel number per one line. 
The counter 42 generates a discrete value signal 308 indicating the pixel 
number counted. The output of the counter 42 is connected to a judgment 
circuit 44. The discrete value signal 308 generated by the counter 42 is 
inputted to the judgment circuit 44 accordingly. 

The judgment circuit 44 generates control signals that control the 
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operations of the address counters 46, 48. Concretely, the judgment 
circuit 44 incorporates, for example, a memory 440, a counter circuit 442, a 
register 444, and a period setting circuit 446. The judgment circuit 44 
counts the clock 302 by means of the counter circuit 442 to thereby 
generate a control signal 312 that repeats "V\ "0" each period T held in the 
register 444. Further, the judgment circuit 44 generates a control signal 
314 that is delayed by TO from the control signal 312. Here in this 
embodiment, the period T represents one clock as a unit, and the address 
signal is generated each clock; and accordingly, the value of the period T 
becomes equal to the address count that the address signal indicates. 

The judgment circuit 44, receiving the discrete value signal 308, 
subtracts the pixel number indicated by the discrete value signal 308 from 
the standard pixel number beforehand stored in the memory 440, and 
calculates the difference. The judgment circuit 44 generates a difference 
signal 310 that indicates the calculated difference. The period setting 
circuit 446 adds the period T that the register 444 holds and the difference 
that the difference signal 310 indicates, and when the control signals 312, 
314 next change the value from "1" to "0", or from "0" to "1", the 
judgment circuit 44 updates the period T that the register 444 holds by the 
added value. Therefore, the period T of the control signals 312, 314 is 
elongated or shortened depending upon the difference that the difference 
signal 310 indicates. 

In this embodiment, the initial value of TO is set to T/2. The initial 
value of the period T is determined by the frequency with which the line of 
a smaller pixel number is inputted and the frequency with which the line of 
a larger pixel number is inputted. However, in this embodiment, the 
initial value of the period T is set to a length equivalent to n/2 clocks, 



assuming both the frequencies as equal. The judgment circuit 44 has the 
address counters 46, 48 connected. The control signal 312 generated by 
the judgment circuit 44 is supplied to the address counter 46, and both the 
difference signal 310 and the control signal 314 are supplied to the address 
counter 48. 

The address counter 46 generates, in the same manner as the address 
counter 32 shown in Fig. 4, the write address signal 316 that specifies 
sequentially each clock, for example, address 0 to address N on the basis of 
the control signal 312. When supplied with a horizontal synchronous 
signal 302, the address counter 46 supplies the address counter 48 with the 
address X. This address X corresponds to an address where the last data 
of one line is written. 

The address counter 48 generates, in the same manner as the address 
counter 34 shown in Fig. 4, the read address signal 318 that specifies each 
clock sequentially, for example, address 0 to address N on the basis of the 
control signal 314. However, in case the address X is supplied by the 
address counter 46, at the moment that the address of the read address 
signal 318 reaches the address Y ( X), when the difference signal 308 

from the counter 42 indicates +a, the same address is repeated a times. 
And, when the difference signal 308 indicates -b, the read address signal 
318 with b addresses deleted is generated. 

Further, a vertical synchronous signal 320 is inputted to the reset 
terminals of the address counters 46, 48. The address counters 46, 48 are 
reset each field by this vertical synchronous signal 320. The address 
counters 46, 48 are connected to the memory 40, and the address signals 
3 1 6, 3 1 8 are supplied to the memory 40. 

The memory 40 writes the input data 300 sequentially in accordance 



with the write address signal 316. And, the memory 40 reads the written 

data sequentially in accordance with the read address signal 318. 

Therefore, when the read address signal 318 repeats the same address, the 

same data is repeatedly read, and the number of data per one line increases 
5 accordingly. In reverse, when part of the addresses are deleted, the 

number of data per one line decreases. This processing regulates the pixel 

number per one line into the standard pixel number. 

Next, the operation of the video signal control circuit shown in Fig. 6 

will be described. Here, it is assumed that the capacity of the memory 40 
Sb is 210 words, the data write position is address 0 to address 209, and the 
CS memory 440 of the judgment circuit 44 stores the standard pixel number 
O (858) in advance. The counter 42 generates the discrete value signal 308 

■bisk? 

MS indicating the pixel number per one line, each time the horizontal 
s synchronous signal 302 is inputted, and outputs the discrete value signal 

|fe 308 to the judgment circuit 44. 

V The judgment circuit 44 generates the control signal 312 that repeats 

H "1", "0" each period T held in the register 444, and the control signal 314 
that is delayed by TO from the control signal 312. And, when the discrete 
value signal 308 is inputted, the judgment circuit 44 subtracts the pixel 

20 number that the discrete value signal 308 indicates from the standard pixel 
number that the memory 440 holds to calculate the difference. The 
judgment circuit 44 adds the calculated difference to the period T held in 
the register 444, and updates the content of the register 444 by the added 
value. Therefore, as the period T varies by the update, the period of the 

25 control signal 312,314 varies. 

The address counter 46 generates the write address signal 316 that 
specifies each clock sequentially, for example, address 0 to address N, 
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when the control signal 312 from the judgment circuit 44 is "1". 
Therefore, the address N varies as a rule in accordance with the length of 
the period T of the control signal 312. For example, if the period T of the 
control signal 312 becomes long, the address N will become large, and the 
number of the addresses that the write address signal 316 specifies will 
increase. In reverse, if the period T of the control signal 312 becomes 
short, the address N will become small, and the number of the addresses 
that the write address signal 316 specifies will decrease. This is the same 
with the read address signal 318. 

The address counter 48 generates, in the same manner as the address 
counter 46, the read address signal 318 that specifies address 0 to address N 
each clock sequentially, on the basis of the control signal 314 from the 
judgment circuit 44. However, the timing of the address signal 318 is 
delayed by TO clock from the address signal 316. Thereby, the data 
written in the memory 40 is read before the writing of the data is executed. 
The address signals 316, 318 are supplied to the memory 40. The 
memory 40 writes the input data 300 in address 0 to address N sequentially 
in accordance with the write address signal 316. The memory 40 reads 
the written data sequentially in accordance with the read address signal 318, 
and outputs the read data as the output data 306. 

As shown in Fig. 7, for example, when the write address signal 316 
sequentially designates addresses 0-104 in the periods Tl, T2, T3, T4, and 
the read address signal 318 designates addresses 0-104 with a delay TO (52 
clocks) from the write address signal 316, during the periods Tl, T2, T3, 
T4 of the input data 300, the 105 data are sequentially written in addresses 
0-104 of the memory 40. The written data are sequentially read after TO. 
The line (n) of the input data 300 is assumed to be composed of data 0-856 



(857 pixels). 

However, when the horizontal synchronous signal 302 is inputted at 
time t in the period T4, the judgment circuit 44 subtracts the pixel number 
of the line (n) counted by the counter 42 from the standard pixel number to 
calculate the difference. The judgment circuit 44 controls the period T of 
the control signals 312, 314 on the basis of the difference calculated. In 
this case, since the difference is +1, the period T of the control signals 312, 
314 is elongated by one clock from the next period. Thereby, in the 
address counters 46, 48 are generated the address signals 316, 318 that 
sequentially specify addresses 0-105, which are supplied to the memories 
40. 

However, the address counter 48 supplies, when supplied with the 
horizontal synchronous signal 302 at time t, the address counter 48 with the 
address X=46 that the read address signal 318 at that moment indicates. 
When supplied with the address X by the address counter 48, the address 
counter 48 is supplied with the difference signal 310 indicating +1 by the 
judgment circuit 44. Accordingly, when generating the read address 
signal 318 that reads the data written during the period T4, at the moment 
of generating the address Y( X), the address counter 48 generates the 

address Y consecutively one more time, and the addresses sequentially 
from the address (Y+l) and after. In Fig. 7, Y is set at (X-2). Thereby, 
the repetition and deletion of data can be performed in the blanking period. 

Therefore, out of data 840-856 of the line (n) and data 0-87 of the 
line (n+1) that have been written in the memory 40 during the period T4 
shown in Fig. 7, data 854 of the address Y=14 is read out twice. 
Consequently, the pixel number (number of data) of the line (n) is 
increased by one pixel, and regulated into the standard pixel number 858. 



Thus, the data written during the period T4 in the memory 40 are all read 
out and one of them is repeatedly read (read twice). Accordingly, the 
readout period corresponding to the period T4 is set longer by one address, 
and the period of that length continues thereafter. When the line whose 
pixel number is smaller than the standard pixel number is repeatedly 
inputted thereafter, the number of data written in the memory 40 increases 
gradually. Accompanied with this increase, the delay TO of the timing at 
which the data are read from the memory 40 increases gradually. 

In the example of Fig. 7, the line whose pixel number per one line is 
smaller than the standard pixel number is inputted. When the line whose 
pixel number per one line is larger than the standard pixel number is 
inputted, the data are read from the memory 40 with the data of part of the 
addresses deleted, thus regulating the pixel number into the standard. 
When the line having a larger pixel number is continuously inputted, the 
number of data that are written in the memory 40 decreases gradually. 
Accompanied with this decrease, the delay TO of the timing at which the 
data are read from the memory 40 decreases gradually. Further, the 
address counters 46, 48 are initialized each field by the vertical 
synchronous signal 320. Accompanied with this initialization, the address 
supplied to the memory 40 is returned each field to the initial set value. 

Thus, according to the third embodiment, even when the pixel 
number per one line is dispersed from the standard pixel number, the pixel 
number can be regulated to be equal to the standard pixel number, so that 
the data of the constant period can be outputted. Further, since the one 
two-port memory is employed instead of the two one-port memories in the 
second embodiment, the control system such as the address counter and the 
judgment circuit, etc., can be simplified. Consequently, the number of the 



circuit elements can be reduced, the chip size when integrating the circuits 
into an LSI can be reduced, and the lower power consumption can be 
achieved. 

Incidentally, the pixel dispersion can be regulated up to the total 
number n/2 in the first embodiment, which is limited by the number n of 

the FF stages in the FF circuit 10. However, with regard to the pixel 
dispersion in the non-standard signal, 

though it can be created at random, a line with a smaller pixel number than 
the standard pixel number, or a line with a larger pixel number than the 
standard continues frequently in most cases. The fourth embodiment 
focuses on this point, which provides a video signal control circuit that 
selects the data initially selected by the selector 16 so as to follow the 
inclination of the pixel dispersion to thereby absorb double the pixel 
dispersion by the same number of the FF stages. 

Fig. 8 is a block diagram that illustrates the fourth embodiment. In 
Fig. 8, the FF 10, counter 12, and selector 14 are the same ones as those 
with the same symbols attached in Fig. 1 . However, the judgment circuit 
140 of the selector circuit 14 is provided with a control terminal that 
accepts a selection signal 400 to designate an initial delay from outside, and 
the control terminal is connected to the register B of the judgment circuit 
140. Here in Fig. 8, the vertical synchronous signal inputted to the 
selector 142 is omitted. 

When the selection signal 400 is inputted to the control terminal 
before the start of operation, the selection signal 400 is inputted to the 
register B of the judgment circuit 140. The register B preferentially holds 
the initial delay that the selection signal 400 designates. Thus, the initial 
delay is initialized in the register B. The selector 142 selects the data 



having the delay corresponding to the initial delay that was initialized at the 
start of operation out of the data 110-0- 1 10-n inputted by the FF circuit 
10, and outputs the result. 

When a line having the pixel number per one line smaller than the 
standard pixel number is continuously inputted, the selection signal 400 
designates the value of the initial delay, for example, 0. And, When a line 
having the pixel number per one line larger than the standard is 
continuously inputted, the selection signal 400 designates the value of the 
initial delay, for example, n. When the line having the pixel number per 
one line smaller than the standard is continuously inputted, the delay of the 
data selected is gradually increased. When the line having the pixel 
number per one line larger than the standard is continuously inputted, the 
delay of the data selected is gradually decreased. With the initial delay 
thus set, more pixel dispersions will be absorbed. 

Thus, the fourth embodiment makes it possible to initialize an initial 
delay corresponding to the inclination of the pixel dispersion by means of 
the selection signal 400. Accordingly, the fourth embodiment makes it 
possible to absorb more pixel dispersions than the first embodiment. 
Further, since the fourth embodiment absorbs a same number of pixel 
dispersions with fewer FF stages than the first embodiment, the circuit 
scale can be reduced, and the power consumption can be lowered. 

In the fourth embodiment, the delay held in the register B of the 
judgment circuit 140 is initialized. Similarly, the second embodiment and 
the third embodiment can achieve the same effect as the fourth embodiment, 
by initializing the period (number of addresses) held in the registers 304, 
444 of the judgment circuits 30, 44 in the second and third embodiments. 

Incidentally, in the above fourth embodiment, it is necessary to 
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determine the initial delay that the selection signal 400 designates at an 
optimum value, in compliance with the inclination of the pixel dispersion. 
However, when the inclination of the pixel dispersion is judged manually, 
there can be a misjudgment, or a mis-input. In such a case, there will be a 
possibility that the pixel dispersion cannot be absorbed, or that the number 
of the pixel dispersion to be absorbed becomes extremely small. In order 
to solve such a problem, in addition to the fourth embodiment, the fifth 
embodiment is provided with an initial value judgment circuit 50 which 
automatically judges the inclination of the pixel dispersion, whereby the 
selection signal 400 is generated. 

Fig. 9 is a block diagram that illustrates the fifth embodiment. In 
Fig. 9, the FF 10, counter 12, and judgment circuit 14 are the same ones as 
those with the same symbols attached in Fig. 8. However, 
the counter 12 has the initial value judgment circuit 50 connected, and the 
output of the initial value judgment circuit 50 is connected to the control 
terminal of the selector circuit 14. Here in Fig. 9, the vertical 
synchronous signal inputted to the selector 142 is omitted. 

As shown in Fig. 10, for example, when the discrete value signal 106 
is supplied by the counter 12 (step S10 in Fig. 10), the initial value 
judgment circuit 50 compares the counted value (pixel number per one 
line) that the discrete value signal 106 indicates with the standard pixel 
number (step SI 2). And, if the counted value is larger than the standard 
pixel number, the processing advances to step SI 4. If the counted value is 
equal to the standard, the processing advances to step SI 8. If the counted 
value is smaller than the standard, the processing advances to step S20. 

At step SI 4, whether or not a line having a pixel number larger than 
the standard continues is judged. If the judgment shows that it continues, 
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the processing advances to step SI 6, and if not, the processing advances to 
step SI 8. At step SI 6, the selection signal 400 that designates the initial 
delay n is generated. Thereby, the selector 142 selects the data 110-n 
having the delay n at the start of operation. Further, the number by which 
a line having a pixel number larger than the standard pixel number 
continues may be larger than 2 (for example, 10 lines), and the continuing 
line number may be variable (same in step S22). 

At step SI 8, the selection signal 400 that designates the initial delay 
n/2 is generated. Thereby, the selector 142 selects the data 110-(n/2) 
having the delay n/2 at the start of operation. And, at step S20, whether or 
not a line having a pixel number smaller than the standard continues is 
judged. If the judgment shows that it continues, the processing advances 
to step S22, and if not, the processing advances to step SI 8. At step S22, 
the selection signal 400 that designates the initial delay 0 is generated. 
Thereby, the selector 142 selects the data 110-0 having the delay 0 at the 
start of operation. The judgment circuit 140 of the selector circuit 14 
initializes the delay to be held in the register B in accordance with the 
designation of the selection signal 400 generated by the initial value 
judgment circuit 50. 

Thus, according to the fifth embodiment, the initial value judgment 
circuit 50 checks plural lines of which pixel numbers are continuously 
inputted, and judges the inclination of the pixel dispersion. And, the data 
to be selected is determined at the start of operation so as to absorb the 
pixel dispersion to the maximum in accordance with the inclination of the 
pixel dispersion. Thus, the fifth embodiment eliminates manual 
determining operations, which is troublesome, and avoids the errors on 
determination. 
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Thus, the fifth embodiment is provided with the initial value 
judgment circuit 50 to generate the selection signal 400 that initializes the 
delay held in the register B of the judgment circuit 140. Also, in the 
second embodiment and the third embodiment, the similar effect to the fifth 
embodiment can be achieved by employing the foregoing initial value 
judgment circuit 50 to generate the selection signal 400 that initializes the 
period (number of addresses) held in the registers 304, 444 of the judgment 
circuits 30, 44. 

According to the invention thus described, since plural data whose 
delays are different each other for one clock (for one pixel) are generated 
from an input signal by means of flip-flop circuits, and a data of the delay 
according to the pixel number per one line is selected out of the plural data, 
the pixel number per one line can be regulated into a constant, and the data 
of the constant period can be outputted. 

Further according to the invention, since an input data is alternately 
written in the two one-port memories, and the written data are read 
alternately at the timing corresponding to the pixel number per one line, the 
pixel number per one line can be regulated into a constant, and the data of 
the constant period can be outputted. Further, in comparison to the case 
using the flip-flop circuits, the number of the circuit elements can be 
reduced, and the lower power consumption can be achieved. 

Further, according to the invention, since one two-port memory is 
employed instead of the two one-port memories to sequentially write an 
input data in the one two-port memory, and the written data are read out at 
the timing corresponding to the pixel number per one line, the pixel number 
per one line can be regulated into a constant, and the data of the constant 
period can be outputted. Further, since the control circuit system is 



